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(54) METHOD AND DEVICE FOR CORRECTING SUSPENSION 



(57)Abstract: 

PROBLEM TO BE SOLVED: To simplify non-contact and non-mechanical 
correction by correcting the rolling and pitch angles of a magnetic head 
held by applying twisting to a suspension arm. 

SOLUTION: The correction of the rolling and pitch angles of a suspension 
arm 1 is carried out by scanning on the asymmetrical position line of the 
beam part 9 of the arm 1 by a laser pulse having a high peak value and a 
short interval, using an optical machine such as a switch. Especially, the 
pulse of a high peak value is effectively operated on the beam part 9 of the 
arm 1 having a plate thickness set equal to 30 |im or lower, and the rolling 
and pitch angles are corrected. The metallic part of the arm 1 is linearly 
scanned by an optical device, and the angles are corrected based on the 
generated bending deformation of the metallic part. The control of a 
necessary displacing amount is performed, and corrected not only by laser 
strength but also laser scanning according to the shape of the arm 1 . Then, 
bending and machining are executed on the laser spot scanning line S1-S2 
of a laser machining position, and the tip displacing point PI of the arm and 
the tip displacing point P2 of a magnetic head loading surface are changed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The suspension correction approach characterized by scanning and bending both beam section or its near on a 
line by the laser beam, and correcting to the suspension arm concerned the roll angle and pitch angle of the magnetic 
head which give and hold torsion in the S AMPENSHON correction approach which bends the suspension arm which 
supports the magnetic head and corrects the roll angle and pitch angle to a medium of the magnetic head while holding 
the magnetic head of the above-mentioned suspension arm. 

[Claim 2] The suspension correction approach according to claim 1 characterized by changing the rate scanned on a line 
by the above-mentioned laser beam, and adjusting the above-mentioned amount of corrections. 
[Claim 3] Claim 1 characterized by changing the count of the same location which is scanned on a line by the above- 
mentioned laser beam, and which location [ the location ] or adjoins, and adjusting the above-mentioned amoxmt of 
corrections, or the suspension correction approach according to claim 2. 

[Claim 4] The suspension correction approach given in either of claim 1 to claims 3 characterized by changing the 
location scanned on a line by the above-mentioned laser beam, and adjusting the above-mentioned amount of roll 
adjustment of angles. 

[Claim 5] The suspension correction approach given in either of claim 1 to claims 3 characterized by changing the 
inclination scanned on a line by the above-mentioned laser beam, and adjusting the amount of corrections of the above- 
mentioned pitch angle. 

[Claim 6] The suspension correction approach given in either of claim 1 to claims 5 characterized by carrying out focal 
control so that a laser spot configuration may become the same, when scaiming on a line by the above-mentioned laser 
beam, 

[Claim 7] The suspension correction approach given in either of claim 1 to claims 6 characterized by having scanned 
and bent on the line by the above-mentioned laser beam, and setting thickness of a part to 30 micrometers or less. 
[Claim 8] The suspension correction equipment characterize by to have equipment which scan and bend both beam 
sections on a line by the laser beam generated fi'om the above-mentioned laser-beam irradiation equipment , and give 
torsion to the suspension arm concerned while hold the laser-radiation equipment which irradiate a laser beam , and the 
magnetic head of the above-mentioned suspension arm in the SAMPENSHON correction equipment which bend the 
suspension arm which support the magnetic head and correct the roll angle and the pitch angle to a medium of the 
magnetic head . 

[Claim 9] Suspension correction equipment according to claim 8 characterized by having equipment which changes the 
rate scanned on a line by the above-mentioned laser beam, and adjusts the above-mentioned amount of corrections. 
[Claim 10] Claim 8 characterized by having equipment which changes the count of the same location which is scanned 
on a line by the above-mentioned laser beam, and which location [ the location ] or adjoins, and adjusts the above- 
mentioned amount of corrections, or suspension correction equipment according to claim 9. 

[Claim 1 1] Suspension correction equipment given in either of claim 8 to claims 10 characterized by having equipment 
which changes the location scanned on a line by the above-mentioned laser beam, and adjusts the above-mentioned 
amount of roll adjustment of angles. 

[Claim 12] Suspension correction equipment given in either of claim 8 to claims 10 characterized by having equipment 
which changes the inclination scanned on a line by the above-mentioned laser beam, and adjusts the amount of 
corrections of the above-mentioned pitch angle. 

[Claim 13] Suspension correction equipment given in either of claim 8 to claims 12 characterized by having equipment 
which carries out focal control so that a laser spot configuration may become the same, when scanning on a line by the 
above-mentioned laser beam. 

[Claim 14] Suspension correction equipment given in either of claim 8 to claims 13 characterized by having scanned 
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and bent on the line by the above-mentioned laser beam, and setting thickness of a part to 30 micrometers or less. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the correction approach which corrects to the proper include-angle 
range the pitch angle of the magnetic-head loading side used as the roll angle of the magnetic-head loading side used as 
the angle of inclination of the roll direction of the magnetic-head slider which write the data of a hard disk drive unit (it 
is called HDD), and the angle of inclination of the pitch direction, and its correction equipment. 
[0002] 

[Description of the Prior Art] In order that the magnetic head of HDD may surface a record-medium top minutely 
conventionally, manufacture of SASUPENSHOSHIAMU which satisfies the location precision which a magnetic-head 
loading side requires is difficult. The roll angle of the magnetic-head loading side of a suspension arm influences the 
posture of the writing of the data to a magnetic disk, and the magnetic head at the time of surfacing important for read- 
out. Current, the roll angle, and the pitch angle are making correction of a roll angle and a pitch angle because a defect's 
suspension arm gives a variation rate mechanically. This was the approach of pushing a magnetic-head loading side or 
the magnetic head directly, and adding torsion, in order to touch directly and to move, bent mechanically, a 
SASUBENSHON arm and the magnetic head were destroyed, or a mechanical property change and stress **** 
occxirred, and the problem of being a return victory was in the configuration before correction by aging, an 
environmental variation, etc. after correction. 
[0003] 

[Problem(s) to be Solved by the Invention] This invention also realizes correction of a roll angle and a pitch angle using 
metal bending according deformation of a suspension arm to laser radiation, although a suspension arm is made to 
deform and roll each ****** pitch angle of a **** magnetic-head loading side is corrected. If laser is irradiated and 
cooled [ heat and ] to a metal, it is known that bending will arise in the direction (side) in which laser radiation of the 
contraction was generated and carried out to the laser radiation side. The approach of using this bending deformation 
and correcting a roll angle and a pitch angle has the technique of irradiating laser at one point, heating a part, cooling, 
generating bending, and adjusting a roll angle and a pitch angle. 

[0004] However, each part article was miniaturized as the miniaturization of HDD progressed, and the suspension arm 
was also thin-film-ized firom before. The bending deformation for which a hole opens to the exposure section, or the 
heat of the laser radiation section gives even to the rear face of the exposure section easily, and it asks in bending by the 
beam-spot exposure of the conventional laser is difficult. Moreover, in the continuous wave, it was difficult for there to 
be no peak in laser and to generate bending. 

[0005] in order that this invention may solve these problems, on the other hand, the beam section of both sides or its 
near is in that of a suspension arm - it is - both - a minute laser spot - a line top - 1 or plurality - it scans and bends, 
a suspension arm is twisted as a result, a roll angle and a pitch angle are corrected, and it aims at un-mechanical and 
bending and realizing correction of a roll angle and a pitch angle certainly by simple actuation by non-contact. 
[0006] 

[Means for Solving the Problem] With reference to drawi ng 1 , The means for solving a technical problem is explained. 
In dra wing 1 , a suspension arm 1 carries and holds the magnetic head in the gimbal section 5 while forming the beam 
section 9 in both sides like illustration. 

[0007] The beam section 9 holds the gimbal section 5, and corrects the roll angle and pitch angle (refer to (a) of drawing 
i ) to a medium of the magnetic head which scanned and bent one side or both at the laser spot, and was carried in the 
gimbal section 5 here. 

[0008] Next, actuation is explained. While holding the magnetic head of a suspension arm 1, he scans and bends both 
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.beam section 9 or its near on a line by the laser beam, and is trying to correct to the suspension arm 1 concerned the roll 
angle and pitch angle of the magnetic head which give and hold torsion. 

[0009] Under the present circumstances, he changes the rate scanned on a line by the laser beam, and is trying to adjust 
the amount of corrections. Moreover, he changes the count of the same location which is scanned on a line by the laser 
beam and which location [ the location ] or adjoins, and is trying to adjust the amount of corrections. 
[0010] Moreover, he changes the location scanned on a line by the laser beam, and is trying to adjust the amount of roll 
adjustment of angles (refer to drawing 4 ). Moreover, he changes the inclination scanned on a line by the laser beam, 
and is trying to adjust the amount of corrections of a pitch angle (refer to dra wing 5 ). 

[001 1] Moreover, when scanning on a line by the laser beam, it is made to carry out focal control so that a laser spot 
configuration may become the same (refer to drawing 6 ). therefore, on the other hand, the beam section 9 of both sides 
or its near is in that of a suspension arm 1 — it is - it becomes possible un-mechanically about both to bend and to 
ensure correction of a roll angle and a pitch angle by simple actuation on a line at a minute laser spot non-contact 1 or 
plxirality, and by scanning and bending, twisting a suspension arm 1 as a result, and correcting a roll angle and a pitch 
angle. 
[0012] 

[Example] Since this invention corrects the roll angle and pitch angle of a suspension arm, laser will not be reaUzed 
without pulse width scanning on a line the laser which has a peak short in the unsynmietrical location of the beam 
section 9 of a suspension arm 1 per second using an optical instrument like a Q switch by thousands pulses (it being as 
high as about 10 times, and peak value being below ms and a short pulse for spacing). Especially, to the beam section 9 
of the suspension arm 1 for which board thickness was improper with the conventional technique 30 micrometers or 
less, the point that peak value was high acted effectively, and correction of a good roll angle and a pitch angle was 
completed. A laser head, a laser beam, or a suspension arm 1 moves a laser beam using migration or a mirror, and a 
laser beam scans the beam section 9 and he is trying to irradiate on a line. As for this, the conventional mere not bending 
but bending, twisting a suspension arm 1, giving deformation certainly, and correcting a roll angle and a pitch angle 
become possible about a suspension arm 1. 

[0013] In order to make a roll angle and a pitch angle correct, there are classification of laser, a configuration of 
correction equipment, the exposure approach, and exposure conditions (an output, the diameter of a spot, the count of a 
repeat, an exposure location, passing speed, a scan location, or include angle). In this invention, a roll angle and a pitch 
angle are corrected according to bending deformation of the metal section which scanned the metal section of a 
suspension arm 1 in the shape of a straight line, and was generated in the YAG laser by optical instruments, such as Q 
switch unit. Control of the required amount of displacement is controlled and corrected by the approach of scanning 
laser in accordance with the configuration of not only a setup of the reinforcement of laser etc. but the suspension arm 1. 
An example is given to below about the roll which this invention offers, the correction approach of a pitch angle, and 
correction equipment, and it de** in a detail one by one. 

[0014] Drawing 1 shows the block diagram of the suspension arm of this invention, (a) of drawing 1 shows the 
configuration of the standard suspension arm 1 . The suspension arm 1 consists of the actuator arm attachment section 2, 
the arm rigidity section 4, the arm spring section 3, the gimbal section 5, the magnetic-head loading section 7, the 
magnetic head 6, other electrical signal cables, etc. The direction of a coordinate middle turn at a tip shows the hand of 
cut of a roll (roll angle) and a pitch (pitch angle) among drawing, respectively. 

[0015] (b) of drawi n g 1 shows the gimbal section 5 shown in (a) of dr a wing 1 . The gimbal section 5 consists of the 
gimbal spring section 8, the suspension-arm attachment section 10, the magnetic-head loading section 7, and the beam 
section 9. 

[0016] (c) of drawing 1 is the gimbal section 5 shown in (a) of drawing 1 like (b) of drawing 1 , and shows dotted-line 
S1-S2 which are the location which carries out laser beam machining. By bending and processing it by dotted-line Sl- 
S2, the variation rate of the arm tip PI and the magnetic-head loading side tip P2 is carried out. The enlarged drawing of 
the gimbal point 1 1 before correction is shown in (a) of drawing 2 , and the enlarged drawing of an A-A cross section is 
shown in (b-1 ) of draw in g 2 , and (b-2). 

[0017] Drawing 2 shows the explanatory view (roll angle correction, its 1) of this invention. By displacing to the metal 
side side of the arrow head which bends by carrying out the linear scanning of the laser to dotted-line S1-S2 [ of 
drawing 2 ] of (a), deformation generates, and one PI of a tip shows to (b-1) of d raw ing 2 Torsion is added, and as 
shown in (b-2) of dra win g 2 , roll angle alpha shown in (b-1) of drawing 2 is corrected so that it may displace to the 
medium side side of the arrow head which the magnetic-head loading side tip P2 shows to (b-1) of drawing 2 . 
[0018] Drawin g 3 shows the explanatory view (roll angle correction, its 2) of this invention. This drawin g 3 is an 
approach in the case of making reverse the direction of the roll adjustment of angles explained by (a) of drawing 2 , (b- 
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.1), and (b-2), and the direction of the roll adjustment of angles is controlled by processing the magnetic-head loading 
section 7 into the symmetry at either (correction). 

[0019] Generally, although correction of a roll angle etc. is controlled by laser oscillation conditions, such as an output 
of laser, a repeat frequency, a pulse number, and a diameter of a spot, the setups of this invention control the amount of 
roll adjustment of angles by changing laser scan speeds other than a laser oscillation condition, a laser scanning 
direction (include angle), and the coimt of a laser scan repeat to a suspension arm 1, the include angle to correct, and the 
amount of include angles to correct to arbitration. 

[0020] Drawin g 4 shows the explanatory view (roll angle correction, its 3) of this invention. Here, (a) of drawin g 4 has 
changed and processed the scan include angle from the scanning line a gradually to the scanning line b. Thereby, a 
difference arises in the bending deformation of a suspension arm 1, and the scanning lines a and b can control the 
amoxmt of roll angle corrections like AO and BO to be shown in (b) of drawin g 4 . Moreover, the amount of laser 
exposure energy on the scanning line is controlled by changing into VO, VI, and V2 (here, it being V1<V0<V2) the rate 
which the scanning lines a and b scan, and the amoimt of correction include angles can be controlled Kke Al and Bl 
which are shown in (b) of drawing ^ , A2, and B-2. 

[0021] D rawing 5 shows the explanatory view (pitch angle correction) of this invention. Although this shows the 
example of the pitch angle correction to roll angle correction of drawing 4 and a pitch angle does not change in change 
of the Rl section of (a) of drawing 5 of al to bl (roll comer-chisel change), the correction include angle of a pitch angle 
can be decreased like Al of d rawin g 5 to A2 of (b) by separating the processing location of the beam section 9 from the 
seven magnetic-head loading sectionRl like R2. 

[0022] Moreover, when repeating laser beam machining and performing it, the variation of a roll angle and a pitch angle 
can be controlled by piling up or shifting a front processing location and front laser radiation location ******. 
[0023] With the configuration of the target suspension arm [ approach / which was mentioned above / correction ] 1 or a 
magnetic-head loading side, and classes of ingredient, even if it is the same processing, the amount of corrections of a 
roll angle and a pitch angle changes. In order to control the amount of corrections correctly, it is made to set up in quest 
of conditioning by experiment. 

[0024] Drawing 6 shows the whole this invention block diagram. In drawing 6 , the target suspension arm 1 was 
summarized with several to dozens of lots, and can measure and correct a quality judging and the amount of corrections 
of a roll angle and a pitch angle with this equipment. The judgment of the test section 14 which has always measured the 
distance of the roll angle of the laser radiation equipment 13 used for correction, and the arranged suspension arm 1 and 
a pitch angle, and a processing location, the migration section 12 which positions a suspension arm 1, the stage section 
15, the measured roll angle, and a pitch angle, There are calculation of a correction include angle and a laser radiation 
conditioning table beforehand required for angles of lead, it consists of control sections 15 which opt for conditioning 
from the inside, and in being required, it arranges the conveyance section with other processes forward and backward. 
[0025] as shown in drawing 6 , when processing a suspension arm 1 with processing or a simple substance at once by 
the number collected to some extent, in order to carry out laser beam machining to stability, ttie distance of a processing 
focal lens and a processing location is measured at the time of measurement, and the stage section 15 is proper at the 
time of processing - laser or optical system is arranged in the direction of an optical axis so that a laser spot exposxire 
can be carried out. 

[0026] A suspension arm 1 is received using the equipment shown in drawing 6 . Moreover, by laser setups regularity 
By one processing to which the scan include angle was changed from a to b which shows processing conditioning to the 
processing location shown by (a) of drawing.2 , and (a) of drawi ng 3 by diameter phiof the beam spotl 50micrometer, 
laser scan speed 10 mm/sec, and one count of processing by (a) of drawing 4 The roll angle was made and the control 
correction of the pitch angle was made in -0.50 - 0 times -0.50 to 0.50 degrees. 

[0027] Although it is possible to realize correction as a result of the experiment of this example if heat energy (the peak 
value of a Q switched laser is the laser configuration of the shape of a pulse below pulse separation ms highly) can be 
given to a suspension arm, a Q switch pulse-control YAG laser is good, and needs to bring close in the shape of a laser 
pulse form in other YAG lasers (in the present condition, it is difficult). 

[0028] Moreover, either loading or not carrying have correction of the roll angle of a suspension arm 1, and a pitch 
angle possible for this example in the magnetic head to a suspension arm 1 , for example, even if the magnetic head 
carried even when the roll angle and pitch angle of suspension-arm 1 self are exact will incline and paste up, the leaning 
roll angle and leaning pitch angle of tiie magnetic head concerned are correctable in an allowed value. 
[0029] 

[Effect of the Invention] as explained above, according to this invention, on the other hand, the beam section 9 of the 
both sides of a suspension arm 1 or its near exists - it is - un-mechanical, since both are employed for 1 or plixrality, 
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.and the configuration that scans, bends, twists a suspension arm 1 as a result, and corrects a roll angle and a pitch angle 
on a line at the minute laser spot non-contact - and it can bend and correction of a roll angle and a pitch angle can be 
ensxired by simple actuation. 



[Translation done.] 
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[0 0 10] i^— f f-AT^iicifeaEi-sffie 
(ia5#fla) . 

[00 11] i/-1ftf-A-eij&±lCjfeai-5i:# 
i/a VT— A 1 0{C^ffi!l<Dtr-A859 fcSVMl-tWjfi^ 

o-*ai>5v^^4i^#S:^st/^^— 9-*;^jKs' h-eiti±jc i *> 
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— !f«r«56J>IS:T/'</w^ (i^-^ffi;JU Ofllffifcili< , M 

T?I]*TliaUfcfcro-e&5o «^r»3 0ymjil 

<Otf-i.^f|5 9(C^ttT, If-iTlt-iJiSV^^/J^lr^t-f^ffl 

— tJJ^vy K&SVMiU— AfeSV^ttf-^^i^i^a 
VT--£. 1 *5^1!)fe 5 V T !P tr- A 

U— tFlf-Aj55«|JilClf-A|fP9^jfeSL-Cra 

-AlSrtS*<DWj:5ftjfT?{iJ5:<, *f 9 tt(fTf-^-< 
[0 0 131 n-^u^jsiOff s/5^:^|Sr<^IE$*5fc 

[0 0 14] mitt, *^?gWi^^^Vi^g i'T— .AW 
fflfflKlllSr^-ro 01© (a) ^tpftjJfcf-y^-O'i^a 

VT-A 1 <r>m^^7p-fo f-;^^y-i/ a vt-a i 

T^"?'=3i-^r-A5lM-«P2. T-AHlJttll54, T- 

Aff^a^fB 3 , 5 , m.^-^ V Y^WM 7 , mm. 

•r. 

[0 0 1 51 Eiro (b) {±, H iro (a) tc^-f-^v 

f-;^-iyi/3 i^T-Al&f+«f|5 1 0, IK^^y K»«SI5 
7. b'-A«a5 9d»e,fl|^$jT,-ci^5o 

[0 0 1 61 Ell© (c) tt, iai<?> (b) tisj^jcia 
1(0 (a) J::^1-':?wvw{iB5-rfcoTv u-fioxt* 
5fi!:a'Cfc'5/Si»Sl-S2Sr*-t. -felllSl-S2-e 
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1 l©l£:*:igs-ig2© (a) \cmL. A-A»fSB<OSt:*: 
iaSria20 (b- 1) , (b-2) j::^-r, 
[0 0 1 71 021*. :^^m<onmm (a-z^nWlE. 

^(Dl) Sr^-fo 02© (a) <D&ms 1-S2\CU- 

<DPitm2(D (b-1) {cs^-f^HJ<o^JBffi{l!lli::^^i 
-rsrt-e, JK^'^s' K»eSifeigP2!JS0 2© (b- 

JDJpfJ. 120 (b-l) {C^-f o--'i^^o[402co 

(b-2) H^i5tC<*IE$n5o 

[0 0 18] 03tt. 3|c5S?g©ift?g0 (n-/w^^ftjE. 
*<D2) ^r^-to r.<O03{4, 02<D (a) , (b- 
1) , (b-2) -etfiWLfcn-yw^^KO^^jElJ^lSjIrjttC 

[0 0 19] -«!:JC, n-/V^/iif<D^iE«, w-if© 

[0 0 2 0] 04 tt, *|g?g©|ft?g0 (n-/W^<iFE, 
^:<D3) imi-<, rr-e. 04© (a) »jtatl>a*^P) 
jfelEllb^®|lg«I}CitaE^lSSrS;tTiDXL-Ct>5o i 

ma^^c. 04© (b) {ZTT^-rx^ic, M^a, bw 

o-;w^tf]E»SrA0, B0©J:5t::®J»-t?#5o t. 
it. *at«|a, b©j^«-t-5S&SS:V0. VI. V2 

Cir-C. V1<V0<V2) tC^M-fS^lt-CifeaB^ 
±©L/>— •^^Itai^/i'dss-g^SiJtBL. 04© (b) I:: 
^•TAl. B1^A2, B2oi:^\cmjEn&&imm 

[0 0 2 1] 051*. *%eg©iftM0 (.yfy^miE) 

**1-o 04©n-yl^^iE{c:Stf 5trs/$^:^| 

i^jE©«a|Sr^U 05© (a) ©R l|[P©a 1 b 1 
©^<k-e«lf s/f-Att^-fkLJiV^^JS (n-/V^©iZf^ 
fk) . tf-AS|J9©JpX'(4fg=&JKm--y m«SP7©R 
1 *»C R 2© J: 5 icfBi-r i: ■ee'y^^©1^]E^S«r0 
5© (b) ©Al;»^P)A2©J;5ir«'>"Ct5. 
[0 0 2 2] ifc. l^— !FJni^&itfe*))gLfT5»^. tfr 

fc9-t-5rt-e. p-yu^isiusf ^^^©SEIbfiSrftiJ 

[0 0 2 3] «(j5^Ufc^iE*fe«. 

3 >r-A 1 j^'fls^t-N 3' K^«a5©jg**. W)ist©as 



[0 0 2 4] 06tt. *^M©^{*:«^0Sr^-fo 06 
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a :^r-A l ©n-yi':^*5j;U5t',_y^^ 
Xffiei©B6«l*^tia!i;£tTV>5aiJiei351 4. U-;^-: 
y->3 vr-A 1 «r<£fi95:*1-4i^l!)KC 1 2 i:;^T-i^ 

■c?«^$ti. gi^{cfifeXSt©*fiiiSl5 

[0 0 2 5] 06{C:^-t- J:5lC. fcSSS* t ^o^tlS 

-e-aiJ:*PXfe5v>{i*^*c-Cf-;^'<vi/3 vt-a l S: 
lrinX«R;SCuyXtJnXffi|l©KfB«rSiJitL. ttlX^tc 

[0 0 2 6] 0 6(c^1-^g«r^oT. f-;^'^^ 

KJe^rt^-A^^jHs/ 1 5 0 wm, w— tfifeSjSa 
1 Omm/s e c, SOXEIS 1 iHlfCT, 02© (a) . 

0 3 © ( a ) -.-e^f Jnxisefci 4 © ( a ) -c^-t a 

b 4-C7fe«ft«Sr3g{H$-frfc 1 ^©Jnxt?. 0-/1^ 
4r-0. 50~0. 5 oa, fc's'^^ftSr-O. 50~0 
a[©«5i8-CftiJ1«HgjE-e#fco 
[002 7] *lliSM©llit©i!g*. f-;^'<>'i^3 

^1;651^ < y<;}^P^ MRIm s mT©^-<^v^<^© i^— 

i>tK Q:^'r3'^/-</v;^*ll#YAGU— i>*:ds^jfC*> 
►) . ftii©Y AG U'-if Ttt ^■«/v;^j^<*i{ca^it 5 

[0 0 2 8] ^fc. :*:|llfe«a|ttf-;^--<>">'3>'T-Al 
icSS^^s/ K^r^a&5v^J*#^«©^^-fn-Ct•i^;^^ 
i^i^a yr-A 1 ©n-zu^^sit/f s/f-:^|©i^jE>55sr 
ffir&t). t?!l;t»^■^^::^■^i^'>^yT— Al i#©n-/P 

[0 0 2 9] 

[ISW©Si!)*] Sl±m.mL1ti:oic. *|SM(ci4itf. 

3 vr-A i (Dmmo f— aiss 9 fc5v>ii^ 

©ja»©-:fe-&5V^ttW#S:IS/M'— f hT?i!&± 
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1 : -f^^^^i^a yr—A 

2 : T^^^^ai-^T-AStWIfq 

3 : T-A«fe|fB 

4 : r-AHlJtt^^p 

5 : i^'y/WlflJ 

6 : mn^^y K 

7 : U'^^^y mWiU 
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mi] 




9 : e-ASB 

1 0 : f-::^'<yi/3 yr-ASl'W-SP 
1 1 : i^V^VUjfeiSeB 
1 2 : ^giias 

1 3 : i^—fm^mw. 

1 4 : m'&u 

1 5 : ^^T—i^U 
1 6 : «»IH5 

p 1 : i^-i'mx\zxiT-j>^9cimmiSLj^ 

p 2 : u<— !f;!niX(cj;5r-is^feiS8Si5lE<ft^ 

p 3 : u-i'MXicX^m^-^y K^«ffifflS5IEtt^ 

p 4 : i^-'fMXicxm^-^y K««ffli{8SflEtt^ 

S 1 - S 2 : U— hitSilS 

S 3 - S 4 : U-if hjtaEi» 

a : U— fJPXiie 

b : fJDX^g 

A : n-/P^|^fb* 

B : o^/unmt* 
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